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Abstract (Basic): EP 1063630 A2 

NOVELTY - Electric current supplied to Electro-luminescence EL 
element (110) is controlled by providing resistor (109) of resistance 
higher than on-resr stance of current control of TFT (108). A capacitor 
(113) holds a gate voltage when the switching TFT is not selected. The 
digital data signal input to the pixel unit is formed by a 
time-division gradation data generating circuit that divides a frame^ 
into sub-frames. 

USE - For digital cameras, mobile phones, electronic books etc. 

ADVANTAGE - The display device is capable of producing an active 
matrix-type EL display capable with vivid multi-gradation color display 
without synergistic effect of dispersion. 

DESCRIPTION OF DRAWING(S) - The figure shows diagram illustrating 
the pixel on an enlarged scale. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a clear nuiti level color displayable EL 
display device and an electronic device with it. 

SOLUTION: A current supplied to an EL element 110 is controlled by 
providing a resistor 109 of a resistance value higher than on-resistance of 
a current controlling TFT 108 between the current control I ing TFT 108 
provided on a pixel 104 and the EL element 110 both provided in a pixel 
104. Then, a gradation display is performed by a time division drive system 
controlling luminescence and non-luminescence of the EL element with the 
time, and the effect due to the characteristic dispersion of the current 
controlling TFT 108 is prevented. 
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^m6^T-fc^„ ^fc, LDDffi^l 5a~ 1 SdCOg:^ 
(H) (iO. 5~3. 5/im, f^*6<JJ-(12. 0~2. 

5 m ti-^XlJ^I/^ 

[0 0 5 8] /iib-, ^^^-JUmm.mi^thDDm^tCO 

X$>^o 

[0 0 5 9] ^jtSWfflTFT 2 0 2H, y— 

ffi«2 6, KU"<>ffi«2 7, LDDffi«c2 8&U!^^ 

s^^t^fsi^m. y-hif6^8ii8, y 

- h-ai$3 0, ^i«Wiffe»Sf 2 0, y-;^gflijg3 lafe 
mzh'\yy( i^mms 2i:mi-xmi^^tii>. fau, 132 

[ 0 0 6 0 1 Igfeti* 3 3 (±111 1 (B) (DffiJal^l 0 9lc 



[oo6i]/<f4b\ 5 s-e^^n^^Wfiffifeif^a 3^ 

[0 0 6 2] m2(Dm^^t't^m^. ffiJvif^S Si^LD 
[0 0 6 3] ±i5(7^J:9t::tSinft^3 3^4^»f$:ji 

[0 0 6 4] ^fz. mi (B) [^^"f-J:9{-. 

SiBu^nTV^^o ^^*:6^l^fimi)£tiJPfflTFT 2 0 2<7) 
h«ffi3 0(t^-< :y^>>/fflTFT 2 0 1 (7) Kl^^ 
^-mftlcl 4 c!: KU'i'>'Kili (^jgggaiSi: t*x.6) 22 

(B) (Dmm^m^Wii i oi^^^^tL^o 

[0 0 6 5] m»JWfflTFT2 0 2 (iE L ^^d^iA 

(T^agfcji^atn^o 't<Dfcisb. ^^-Y^^/^m (w) fi;^>r5/ 

^^WSL-l^^ iTt. m»J»fflTFT2 0 2(-igSiJ/^« 
mr-Wttt^j:\^^Xo\z^ ^^^/^S (L) flSi6(c:|S:tf-r 
5r ir;&s»*Ui\ M*L<fi-iii*fc/ci9 0. 5-2 
/iA (Sf^L<Jll~l. SjuA) t/cC^i ^{Ct-^o 
[0 0 6 6] J::X±(7)r <!:^K^;t'5<i:. El 9 (Ctj^-T J: 9 
(c;^^ y^^-i/fflTFTco^^^^/ugSrL 1 (mULl 
= Lla+Llb) . ^^-t^^/HlS^Wl i: m»^t*^J^^^ffl 
TFTcO^-y^^/Ug^L 2. ^-r^-/^*i^W2 ^ Lf:i 
B^F. WKIO. l--5;zm Ut^WiCfll - 3 m) . W 
2(i0. 5--3 0 Mm (ft^6«]t::tl2-'l 0 jum) ^i"^ 
(D^m^L\^\ Lino. 2--- 1 8 /2m (ft^S^ 

l^fi 2— 15;/m) , L2(i0. l--50/im 
{ll-2 0;im) t-t^(D^m'^L^\ fi-L. i^JlO^ 



fi*B:t)ii*coft ^ , W3(H&6if$^coitiSTfc6o 
[0 0 6 7] S/c. El2t^^LfcEL*iT^$gSH. S»(c 

«iJfflIfflTFT2 0 2^Ciol^T. >m^2 7 ff-^ 

^-y^m^m^2 9 i:(7^r0l(CLDDS«2 8;6^S5:tt»bn. 

Ro, LDD^i^2 8;^^y- h^,ma^l 8^^LTy- 
Hmffi3 0(-S^^oTi^-5«Si*ta/^oTi^/^V^M^)ci: 

[0 0 6 8] mii^cSiJteiffl T F T 2 0 2^i. E L^^2 0 

2 0 2^:ty^mA^Lx^<^K ^(om. :t'7m.mt'^lm 

\^t^ti\^^f^m^^^i)^X^^J:<t£^ . ^lyh'7:^V(D 
[0 0 6 9] N^-^-y raAtCj:6*^<t:tcBabT 

L D DM«^«^^a*3iT 9 :^-:7l:i)g7i^^)3P LT U 
/cf lb ?i V ^ L D D®:W tt^ij dggtt 5 i: V ^ 9 frW?t«3glC 

[0 0 7 0] rt^^. y- h«ffilCfi/^o5tLDD«« 

cDg$:(10. m^L< it 0. 3-1. 5 /i 

m) ^^-m^^sv^ M-r^'xit^^mM^i^^ < ltl 

/^oTLiPo *fc. y- h«lS(ca7i^b^cCV^LDD« 
^OS^fil. 0 — 3. 5 /i m (if i L< (il . 5- 
2. O/im) {vli-ntJftV\ ft-rr6<i:+5^/^m»E^« 

[0 0 7 1 ] ^fc. ±IS«ig^C:^5V^ry- hm^^i: ld 

i ^^a/^ o tzmi^xn^^^mmm $ l s 

5/::*^. y-;^^«E2 6 <!:^'r-t^/^ffMM®2 9 <Jr(7)Pfl 
iwjiiatt itv L V \ «ijESJ»ffl T F T (1:^ ^ y 

r% K u>r v®«ftij(7)^ic L D Dmm^mnx^i,-ti^-t 

[00 7 21 acLp5«Sit»S:^<i-5i:V^P« 

mmmmmTF t 2 o 2 (t:^®^*^ (i^i;^ 
^^^-^i^mmm.) cojKi¥^»<-r5 (»sL<ti5o 

— lOOnm. $?>(Cff4L<f^6 0 — 8 0nm) 
t*^"C*>^. iStCl, :y^>:^^fflTFT 2 0 1 (7)« 

<li2 0 — 5 0 nm. ^ ib Ic^f i L < li 2 5 — 4 0 n 
m) r t>*5(jT'fo5o 

[0 0 7 3 ] u±.\tmm^\:im'fhHf^TFT<Dmm.\z. 



[0 0 7 4] m2i,c}o\,^xitmt)mi¥'Mm^^t^ti:^^ 

-f-^TF T<SrCMO S|E]!&<7)nf^-V^vWMT F T 2 0 4 

1 Cl.T^ LtzT'- ^'ft-^IElftlHlSS 10 2, hft^SEfJ) 
[Hli^ 1 0 3 ^Jg-To ^BBv fth.(7)!ia[P]gS (u^/u->>' 
^. A/D^:/^<-^, m^^5-Si||Hl8S^) ^JKfiSc-rsr 

10 0 7 5] nf^-^t-;u-M2 0 SOSttSfi. y-::^« 

[00 7 6] K l-f >'miSim<D^i^ L D D0«c?rJI?J^ L 

3t:^;6SSl,\ f^toT, LDDffi«3 TJi^^fefcy- h« 
*LV\ fin*,, v^*^»^5:^7-1r J/ hfi/j:< Lfc:^;SSi 
[0 0 7 7] Sfc, CMOSlHlK<^p^-V^/l'STFT 

2 0 5Ji. h:3f ^ y raAJciSifeMt:*i%if*{ci/j: 

-C«ttS(iy-xM^4 0, h'l^^ >'mi^4 iRXf^^ 
^/l'fl^fi)tffi«4 2 ^r-^^, ^:<7)±|C{±-J^- hite^lK 1 8 

FT2 0 4 iPimi-LDD^iStriait, ^^s-yb^^VT 
*f»5r3f C S r i: t "Itg-efe 5o 
[0 0 7 8] nf^-V^^yuMTFT 2 0 4&Dfp'5=- 

^^jUMT F T 2 0 5 ii^tlt'tim 1 BMte^K 2 0 IC 
aii^tl,. y->^KiSft4 4, 4 5;!Uj(5j5£^n5„ K 

[0 0 7 9] 4 7 iim 1 ''•^y > 3 vBKT-fc 

9 , KSli 1 0 n m~ 1 /i m (if* U<(i200~50 
Onm) i:-rHtfSv\ WirLTIl, ^5^^^tfifg» 

fiS;$nfcT F T SrT/u* y ^JS-^7k3^;0^ibf*a|-r5tS:#l 
S:t>o„ fti(i*-6<](^TFT(75±;^ic|S:(tP3n5E Lg{i(± 

1 ->3 >'ffi|4 7limP3wryu* y ifeJS (Bj 

Wi-(^» ?rTFTftiHiiRA$-&/iV^«jitiet LT<j«(l 

[0 0 8 0] 4 8(l|g2Jiraife^lK-r'fc>), TF 

T(cJ;oTT'SrSI&M<^¥iaft:S:fT9¥ti{klKi: LTco 

I^/J^if s L < . ^ y -^^ 5 H\ ^ y r 5 H\ r y b 



-cfcsfcjt), TFT izji^mmit^ 2 mmmmmx^ if 

ri:i6SM*H.\ fi^oT, J^ffliO. 5-5 /zm (^f* 
L<{11. 5~2. 5 juDi) LV\ 
[008 1 ] ±tz. 49 (iiSB^j^mm-CT-iSiiilgmiS 

1 /N"s,->--<— ->3 :^^4 7;c3>-^i>- K*;— (Pfl?L) 
^rBBJtfcft, ?fM^Hfc:M?La5(;::*3V^T«»ltffiiJ»fflT F 

T2 0 2c7>KU'^>iai^3 2tCg^ij5!^*x5 J; 

'iefc'. I2I2(DJ: ei(cjii^mffi4 9 t Ku-OSi* 
2 7 i:^5ii:»aif^$n^j:v^J;9irLT*>< i:, EL^w 

[008 2] iii*S1l4 9 co±(c(4®?{t;^3K]!Ss mtm 

itmmm-Mft\^mmmsmx-^£?>fH3mmtmm5 o*s 

0. 3~ 1 ,iincoJ¥$(v:|S:ttf>ii5o r»f53«rai(fe» 

IRS 0l±iij*«1S4 gwili^-y^Vi/di i?BBPa5^5 

Jis'^V^'i-'So ■r-^>-K):^|*<il 0~6 0° 
L<{130~50'' ) t-t-5i:av\ 
[0 0 8 3] IB3®FB^*fei^|g|5 0(^_h(C{iELJl5 1 A'^ 
^ifhHi>o ELS5 1 ^iJ^gXliaS«it-Cfflv^^b^^ 

fiiiii5(l««±(ciE?LaA«/E?L*feill®/IS)t»/«^ 

*fc(ijE7LttA«/iE7Hiiil^S/l6^»/«^^ 
«Ii@l«/1t^aAg(0 J: 5 /ifllig-et :*:|SJigi!^r 

[0 0 8 4] mmELuntLxii. m^ii. jwt«^* 

*iai|#?Fi54, 3 5 6, 4 2 9-^. *H«FfFfB 
4. 539. 507^. )|4Hi|#fF^4, 7 2 0, 4 3 
2-§-, mm<i^Vi-m4, 7 6 9, 2 9 2-^, *@#fF 
^4, 8 8 5, 2 1 1^, *ai|#fF^4, 9 5 0, 9 
5 0-^, ?¥:mi^¥Fm5, 0 5 9, 8 6 1-^, 5|^H!|$ 
ffffS, 0 4 7, 6 8 7-§-, *H!|#fFlS5, 0 7 3, 

4 4 6-^, ^m^f^m-ms. 0 5 9. 8 6 2^, 

1#pfF^ 5 . 0 6 1, 6 17^. *B!|#fff m 5 , 15 

1 , 6 2 9^. ^<eS!|#fF!S 5, 294, 869 Jle 
IB#fflS5, 2 9 4. 8 7 0-^, ittM¥l 0- 1 8 9 5 
2 5 ^iir#, iRf BS¥ 8-2 4 1 0 4 8 ^■■'xim. 8 
- 7 8 1 5 9 ^4i:«„ 

[0 0 8 5] EL^^S^SlC(iA#<5^ltTEo 
cO;47 9— ft:«**-it;45$,'?, R (#) G (^*) B (W) 



m : ccM) <h ^ffi^^^^ii-fc^-st. mm m\^mm) 
\z.mmm.m^&m lt r g b tc^i-is i^tz e Lm^i:m^ 

[0 0 8 6 ] [g|2(;otgig(iRGBt^^j;c:^L/cZfI^(7:»E 
[0 0 8 7J *^|g0^(l^*^iC(^BI:b^'r^ltef 

[0 0 8 8] E 5 1 COJiClflE L^^cO^^S 5 2 

^^y^M. (Mg) . y^e^A (Li) ^L<Ji:*>'U'>^7 

A (Ca) ^'a^J>t4'^4■^fflV^5o »4L<{lMgAg 
(MgirAg^Mg :Ag=10 : 1 X^U^LtzUn) 

T'7:^5i:ffi^fflv>nf^sv\ f&tctMg Ag a imffi. 
L i A 1 mm. L i F A 1 mm^'^mfhin^o 

[0 0 8 9] mm5 2I1E Lg5 1 S:?FML7tm. 

2 t ELS 5 1 t<D^^^m\'±ELm'^(om%^^hm{^± 
^<mm-r^t-hr*h^o mm 
mm (mm) . ELmRr^mmx-m^^ti^^^m^^ 

ELm^-t^j^o 

[0 0 9 0] ELms I tmms 2 tx*fj:^mmi^i't. 
^mmxmmi-cmf^.'t^'j^^^A^^^^^^. e lji 5 i n^k 

c V Dft^<7)^t@«feTiSiR«)(c:?i^^i-5 ^ ^ tm-^ L 
[0 0 9 1 ] /^*D. E LS^iltR^l^ff^^i- L 

[0 0 9 2] STt. 5 3 J9 . ^ffi5 2^ 

T/l^^^^J^ (Al) . m (Cu) ^L<(1«& (Ag) 

mffis 3f^fiEL®(7:>^f^*^fp-r6jKciRi?am'b^^T^ 



[0 0 9 3] ^/c. 5 4^i|g2^^ y>^-<— C^a ^Hf-C'^ 
19 , mW-\^ 1 0 n 1 m (^^? * L<li200--50 
Onm) ,tt-niiftV\ ||2/^":y v'-^-v'a 4^ 

(if * L< li^rU?!)^^ 1 2 0°C*T'(7)M««5ia) T'iTScM 

[0 0 9 4] flio. m2\zmfr-'^)xfzTET\±±X. 
[0 0 9 5] *:iS^P>qt7)^g'ti, TFTCOffittBtLT 

3^B^«ig(-f5g^^n5 tcoTfl/^< . Ill 2 (D«3g{i;$: 

[0 0 9 6] ±IE:Ky v^y ^>'K^fflV^/:iTFTIi. i« 

V^Tffllla6f-i^:l:T«itc7)^;i^TFT (:*->'«gE<^+55' 
3*l^®ijft*J»ffiTFT) ^Jf^fiSc-r^^ifl. ii^vMf^tt 
v^) EL«:^3ga*f^M"r6±r'#fSic:fr?5bT'fc5. 

[0 0 9 7] [lim^Jl] *^P>e<D^ffiFJJ(CoV^Tia5 

ii IH] K H L T r- fc -5 C M o s [uas 5r 

[0 0 9 8] ST> HIS (A) t::^-rJ:9l^. T*III 
(la^iir-f) iSr«ffif::iS:tt/::aiS5 0 iSrfflic-rSo * 

'^mmX\^'i^^B\\li^'^ :^}z\Z.Tm^t lt 1 0 0 nm)?: 

co^{tgg<t:^*ig^ 2 0 0 n mwcDmitmt'&mmt^ 

1 0-2 5 w t %i: L-C^3< 
[0 0 9 9] <$te{cS1S5 0 1 4 5 nm(DW^<^r 

^;uy r ^ y 5 0 2 ?r^*qcoi*!KffiT*JfM~f- 



[0 10 0] ^-f)-hm5 (C) iT'(7)XfiJi*:mSIA 

{::J:51#r?^¥i 0- 2 4 7 7 3 5 

5r fW]^¥g-CliN i ^(7^^*^«ii«ct LT 

-60 

[0101] ^-f\ P?BPg|^5 0 3a. 5 0 3b^^-r5f* 
mm 5 0 4 ^B/TJc-t-^o :^ll^f^J-r^(l 1 5 0 n mff-O^m 

itmmm^m^^^o -?:lt. mfsis o 4c^_btc;^fc:°> 

=3-h}£t>iJ:»9^'yy/i' (Ni) (Ni^ 
WJi) SOS^JTM-r^o ^^T^N i ^WHco?i^/«t-ML 

[0 10 2] m5 (B) tc^-TJ: ^Stt?? 

7 ox:i 4mm(D)]mMM^m^. r^/uy 

rxv-y zi^^S 0 2?r«£f0^b-r^o ^(om. Ni^m 

Lfzm^ (JL^T. N i '3s;(3P^«i:l>9) 5 0 6a. 5 0 

¥Sft^llllli2 (A) (ciTj^L/cJ: { 1 1 0} garlic: 

[0 1 0 31 iffctC. |§15 (C) {ZTjk-tXol^. i^MmS 
0 5S:-^cDj4-^>^^ i: LT 1 Si^tcJg-r^Tn* 
L<Hy>^) i 3^JPffl«5 0 6a, 5 0 6 b(C;^;!jP'r 

>a5jD^«^l^9) 5 0 8a. 5 0 8b:d5fl^M$tt5o 
[01041 ISfcl-. 05 (C) [c^-fi: ^ 
ffl^4^T*6 0 Ot: 1 2B#PH^(D^IP|R^^^^;^JP;t5o 
4Q:at^ct "^/Ky v-y ^>'^5 O 7 4^tvl#?Si-6N i 
«iL, **^W(Cfi%if^T5f^fn;iiS^i-J:9lcy >^a5iP« 
«c5 0 8a. 5 0 8b[::Ji«^ttTL^ 9o ZtlitV 

[01051 r(7)XSJ;iJ: ^y '>y r^^'^S 0 BEptd 
i (7)«Jt{is I MS (gSr.^^^^j^^^^i'W) {-i: 

^m'^mrX:'P'^^< <h t 2 X 1 o''atoms/cmV^-C{g:^ 
^n^So N i {i^i»<*:i^.^oT^^:7^-ri^^^--C$> 

V^ai* (2 X 1 o' atoms/cm'tAT) T'fc 6 <!r "btt 

[0 10 6] :i 9 LTfi*^^fflv^/::S0^Bft:^n. E^o, 

T F T (Ditjf^tC^PS ^ ^ ;t 1/ ^ U-</K^ ^ -e 

{SM^tLTt^Ky v^y =i>Hi5 0 9;6q#tbtL5o ^^7)^, 

r<7)7Ky '>y =«>^5 O 9(o;^4rffl^/^/hS^4S5 1 0-- 

5 1 3^>'^^-^>'^'xg(cJ:^9ff^;55c-r'6o ^'c^*?. f§ti 
/i5 1 3(7:)-a5tif^(-}&fcLf*^/^5^«fls:gt>^^tL 

5o ^co/^°^— ^>'>/{;i:toi^T'^;=^^^ 



l^rffM-r-S (1215 (D) ) 

[0 10 7] g|5 (E) t:::^-^ J: 5 i-. 5 0 nm 

9 5 0°C1 0#r«1</)JP^^iS 

[0 10 8] rtT^^^i^^cxa-efifSttgtitfi^fl^g^ft: 

mtmi^^X\.^o ip-^b. 3 0 nmlficD^fl^v'y vBIt 
5 0 nmffO^{[^^{l^v'y =^ VSI:^^^^ $ t^T/^ 6 8 0 
nmiSoy- Nte^ll5 1 4;i^?Ki^)c$nSo ffii* 

85 10-5 1 3(^IKJf:tiC(7:^fR^®&^txSl^J;oT3 o 

[0109] Wi 6 (A) ^ (c. h 

^\ 5Sr?fML. hiffe^IRS 1 4^^LTp 

1 SJ^CUS-r^TC^. AM&^t-{l^ i:i>*f::(l;«/y "^A 
S:fflV^S - i:;6^-e#So :it7)Xa (^-^-^^/i- K-^Xg 
flTFT(7)L^t>fii[S£E^*J«-t-Sfci^)COXS 

[0 110] /j::Jo. :$:^JSWT-flv>;K^^^ (B^H^ 
>-r— iXa >'feSrffli^Ttg:V\ r (7>xSlc J: »9 1 x i 

o"— 1 X 1 o'*atoms/cni' (ft^W(-ll 5 X 1 0 
5X1 0 ''atoms/cm') <7:>iRST^ p >5r^ti^^)N6i^® 

tts 1 S'-S 1 8;65jg;^!c^nSo 
[0 1 1 11 ^ic. El 6 (B) tw^i-J: V 

-^^^ 5 19a. 5 1 9b4rJf^Jj£L. h*&f^B^5 1 4 

fl. f-t^6tl{^(ll 5Kicjg-t-^^^. ASJ^KjICfiy ^3?. 

;^:7^^ (PH3) ^:e»5>f!tL/<^t^T^:7^^X-x'S&eL 
/t>^^X-v K— t:'■v^/?£«rfflV^. y 1 X l 0 ''atom 

s/cm'cDffijST-asjp-rso ^f^. mm^mi:n^^^> 

[0 112] r.(Dxa{^J: *9^^^^nSnS^*6i^«g4i£ 

5 2 0. 5 2 1 iCfl. nM^JNei|*7C^:652 X 1 O^'—S 
X 1 0 "atoms/cm^ (ft^6^('{i5 X 1 0 5 X 1 0 
"atoms/cm') <Dilk&X^t.tl^ J: 9 t- K— X»^|8fifi 

[0 1131 [3 6 (c) td^-rj: SsAp^^x 
tz n §^:^*ie%^^.J5:r/ p M^^^5fi*7C^^7)f^^4^bX^l^r^T 

5 1 4^'^^nhthx^^^(r>xm.^.'^'tm^^tiyr—^-^ 



[0 1 14] ^mmm(Dm^{^nmm\±<Dm^^'^^3iti:f 
[0 115] rcDxai^ij: ^ nmp^^^m^^^ 20.5 

2\o:>^^^ gpt,, nM^««%fI«c5 2 0. 5 2 10J§ 

6 (A) (7^lS-C'ffM^n/cpM^*t4^«iSE) 

[0 116]i*t;i. 2 0 0 — 4 0 0 nmJpcD^^^^ff^ 
lifcL. /N^— :=^>^^LTy- hlEI^S 2 2-5 2 5:&t>' 
Jfi;}vtft:^JFM-t^f^i^t7)-^;^^)K5 2 e^ff^^-J-^o r 
(T^y— K«fii5 2 2-52 5(Dm^\^^r>X^rFTa:> 
^^^vl-:gCOfi:$75^2^^-r5o ^Z"-. ^ 5 2 6 (7) 

[0 117] /d::}o. y-h««H»Scr)iff«jST*?f^^L 

-r^r. Li\ ^—vmM(om^ti.x\'t<d:^(o 

(Ta) . V (T i ) . ^'jyf^ iMo) ^ 9> 
if^y'^ (W) , ^tiM. (C r ) . v- U =3 >- (Si) 

hm\'iritL7tmxt^^m:. ^ it MteTc^ mitmxf^ 

lO \\ S\ ^mMmXVt^ bOnmm-<Dm\:^>if:^ 
"rl^ (WN) 3 5 0 nmW-(0^>^:^'rl^ (W) 

nf^Av\ x/>:y^:^;^t LT=3s--fey >- (X 

e) . (Ne) ^co^^g'tt;^?';^ S:a5JPi--5 ^ jj:;^ 

J:^m(i/?>^tt^KJli:-r^ r t i)^^X^ 5o 
[0119] 'ktL^(Dm. VmM^ 2 3. 5 2 511 

5o i-^^. y-hmfi65 2 4a. 5 2 4b(i»fffi'eil-0 

[0120] la 7 (A) {ciTj^-f-J: 9 Id. 

t^5 2 2 — 5 2 5S.t>'-^;^:^jIf 5 2 6 ^-^X >^ LTg 



-T'So :i 9 LTff^^^n^^^sEl^^i^S 2 7-5 3 3ld 
II n M ^JNE^^IW 520. 521(7)1/2-1/10 

(f^^fl^idiii/3-1/4) (;:»««-ey >';6s^»p$n 

5 J: 9ldISffl-r'5o A(*:6^lcil. ixio^-sxio 

18 ^ 17 18 

atoms/cm (ft5!i&tlfC|i 3 XlO —3X10 atoms 
/cm') c7:'iRit;6Wi 

[0121] J!fcl:i. El 7 (B) i::^-r J: 9 Iw. h« 
ffi^^a^ JF^T l/i^y^ h-7:^^534a— 53 Ad^mfH 

iSSlcy V^^tf^jpre4^^iS!c5 3 5-5 4 2 ^Mf^^ 
6o r CT"b:7;*-y^>^^ > (PH^) $^fflv^yc-Y^>' K 
->^i£TtTi^\ r(?:>^jsE(Dy vcojftaii 1 X 1 o'"-i 

21 3 20 

XlO atoms/cm ({-t^&tll-ll 2 XlO —5X10 
"'atoms/cm') 7i ^ <t 9 iCfSffi^^c 
[0 12 2] rcOX^J;iioTn^-V^^/UMTFTOy 

^:/^'fflTFTIl. El 7 (A) (Di:mxmf$.l.fznm^ 
**i^M«5 3 0-5 3 2(7)-a5^?5-ro r<7)^^ix/c« 

1 5 a— 1 5d{cMJt^'t^o 

[0 12 3] m:^. m? (c) i:i^-ri ^i-. t-v^^ h 

■^^^ 5 3 4a— 5 3 4c^|^^L. ff/iiCUv^;^ h-^;^ 
>^ 5 4 SSrJFM-t-Sc -tLT. p Si^M^KlTc:* (*:Jllte 
fi?ijT'(i^'n:/) Sr^JPL. i««Std^'n ^^r^tj^^j^/K; 
«^5 4 4. 5 4 5^JFMt-So m:'ll>>7j^'^ V (B 

20 

,H) ^m\^^fz-f ^> V—y^mcX^ 3X I 0 -3X 

^ " 21 3 20 21 

1 0 atoms/cm ({t^Wt-ilS XlO — 1X10 a 
toms/cm'y) «Si:/cC^«t 5{d2}fn>^Sra5jPi-So 
[0124] 7:^*5. 5 4 4. 5 4 5 |Cimi- 

20 21 3 

1X10 — 1X10 atoms/cm (D^§iX }) >;?!l5^gsSP 

[0 12 5] ^tci. 1117 (D) i;::^i-J: i-'i^^ h 

5 4 3^^^L/'c^g. ^lSPfl*fe^ai5 4 6 ^?F$ 
^i-5o lllJiW*fe^flS5 4 6 i: LTIl. ^^^^tfjfe 

4/1. IKJp{i4 0 0nm-l. 5/zmi: 

•rntf^v^ ^nmmxn. 200 nmj¥(7)^{t;ie{tsi 
*)ii(D±ic: 8 0 0 n mm<^mitmmm^mm i^tzm^^t 

[0 12 6] ^co^t. ^ti^^tKDWkS^xmm^titinm 
mm{^t6\^^xmm^m^^. 5 5o°c. 4mr^'\(^m^m 

[0 12 7] $^l:i. 3- 1 0 oyoCOTK^^-atr^fflM 
3 0 0 — 4 5 0°C-ri — 1 2B$rB^^7)^^S^^TV^ 



[01 28] 7K*{k*!ts(±^ 1 mr^^mmm 546 

4:ffMi-SPa1lCAixT'LSv\ EP^b, 2 0 0 n mJ^cT^^ 

^<Dmx-m<o 8 0 0 nmmnmtmmm^miiii^ 
[0129] m^. m 8 (A) {CTji-tj: 9 mi mm 

^fiilft 547~550i:, KU'T V-BBi^ 5 5 1 ~ 5 5 3 

lOOnm, T i ^^tfT/U- 5 -'J'AM^a 0 0 nm, 
T i Kl 5 Onm%::^y<'y^&X'mmMliZLtz3mmm 

[01 30] 7kl^^ 50~500nm (i-t^^iCii 2 0 
0~3 0 0 nm) cDff $ "C^ 1 -y -> 3 5 5 

4 ^rfl^fi£-t-5o *IIJii0iJ-t: lil? 1 -y ~>^~ > a >1K 5 

5 4 i: LT3 0 0 nm)?:<75^{kK'fk->y av-^Srfflt^ 

-So 'ixnmit-yv ^:yi^xixmi.xi,Bi\^\ 
[0131] rwHf, mtmt-y 'J =' '^m(7)mm^9tSL 

[0132] m 8 (B) ic^^J; p *tt6«)lg 

b 5 #5 2 Srs^ite^K 5 5 5 ?r JF^fiSc-T So *-«HtJii i: 
LTti^y-f^K. T^i'y/K BCB ('<>i/->^'D:/ 

[0 13 3] ^1'. mzmmmmms s 5, ^iyN°s/-> 

hTi-^-yi-irm^i.. mm^m (i^«) sseirm^ 
•f-So **tfe«»JT'i4®efii-i'>-:^^'-^ • (I TO) iBi 

^rl 1 0 nmWff ^ICjf^figL. =V^''5r^ToTillJ 
*«ffii:-f-.5. ®Sfl:-l'>'-:^!>A(C2~2 0%(7)K 

itmm (ZnO) Sr)S^LfciS?«a»«)BI?rfflt^Tt^ 

[0 13 4] rki'. mm^^tsf!&m.m (^^mmmxii^ 
itmmm^) srs o o nmo/^^tcj^iSL, mmmms 5 

6 srsai^w pgi5?rJi^^K lti§ 3 mmmm-m 5 

>^w^i:m\^^^:Ltx'^^icy^~y<—'mvi<Dmmt-t^ 

giUl^ieH-f-S E Lm<r>^iti>>m^fj:mmtti:^XLt. 



[0 13 5] E LS 5 5 8&t>'^<S (M g A g ® 

m) 5 5 9^, K^^S«^^Srfflv^TX^)iP^^!^:L/<cv^-eiig 

MffM-t-'S^ ELiiS 5 8(75afl¥l±8 0 0~2 

0 0 n m (^Mfi^JlCfi 1 0 0 ~ 1 2 0 n m) . ^ffi 5 5 
9(7?j?^(4l 8 0~3 0 0 nm (AMW!-f± 2 0 O ~ 2 
5 0 nm) i:-f-Jxii&l,\ 

[0 13 6] rcoxg-eii. #fei;i>i*t£;i--5iii*. ^fe 

ELS&tJ'lSIS^ff^^i-Sco^iiJjifS 
[0 13 7] BP*,. Sr#fef;i*fJS:-rSiij5(IW^Sr^T 

^m^^xm^^it(r>Ki.mRxfmmi:m^ifi\z.M^-t 

•rxi^^ir y h L. ^ffliNTWfe|g*c75E L 

[0138] E L« 5 5 8 t LTJi^^W^tilsfS: 

ffiAS, EdFLIiiillg, •^*SStJ«tt^^aAST'7'.t6 4S 
fl|jtSrEL^t-rix(iAl\ *JIJg1?»IT'(4E Ltd 

^O^ISi: LTMg Ag«SSrffll'>fc0i|4r;^-r;i». ii^fei 
<Offi.co W5f4 -C o T t, a I \ 
[0 13 9] *7t, {*:g|1l«5 6 0 t L-CHTyU5^^> 

0 I4E L®5:0«»lSSrffMLfcBf i :^ ^ffl 

[0 14 0] mm-. mimmmx'fj:^m2y<~y~>^- 

i'g >'1K5 6 1 ^3 0 0 nm<7)J?:^(Cff^fi)ti-S„ M^AZ 
ii^mmmB e 0;45EL®S:*55•^^»f5«W•t6^ftf|J4^ 
$f5t:itf2/N-y->-<-->3 >'llfl5 6 1 frfl^Rfe 
L-C*i<iiT\ EL^^-cDfaffitt^r^fjI-iftfeSri: 

;d5-e#5o 

[0 14 1] zoL-xms (c) {c^i-i'p^.cflligcT^r 



[0 14 2] ^tz. y<y^-i^>'^^m(Dmm{cXK}%^ 
(:7 uari/:/Vu:7'y > hi^— =^:y h : F PC) ^ 

[0 14 3] r ^T^;$:|IJSfi^'Jc7)T^7">< h y y^^gJ 

bftiJlH»][Hlgg6 0 3 y-;^^MiJi?tt[H]SS6 O 
4TltiS^n'5o :y^>:7'fflTFT 6 0 5 

(C^jj^^n/cy- hK^6 0 6. y-xjlijip»][pl^6 0 

4(::g^^$n/iy-;^gaift6 o 7 (T^^^^.cigag^tiTv^ 

[0 14 41 ^ nMU^^TFT 6 0 %(DV — :^ 

{S) t^^PLhflX\.^ho m»eSlJ»fflTFT6 0 8 

(T:) Kl/^X^fiffiJn:^ 6 1 O^^LTEL^T-6 1 1 
Si^t^4^T^/^5o r coE L*^6 i i (T);?? y- K 

ictim^f^^ffi (:*:||Jfe^!|-efi 1 0--1 2V) t>MK.h 

[0 14 5] -^LT. ^^Atti;':ffi^<^^j:5FPC6 1 

(«#^gfi«S) 6 13. 614. ^xj^mm^w^m e o 9 
SJf^^?tLyhAa;^sai»6 1 ^tm\ifhthx\^^. 

[0 14 6] ^^(C. ^^•^7>?>^>/•t;f^t^i6^c:$:*^fe0^J 
COE L^v^^— /^(COV^T[lI 1 2 (A) . (B) 
-ClftP^-r>5o i^::^^[-iCCTia 1 IX-ffli^/^if^^S: 

[0147] mR 1 2 0 0 ±(^(lllj*Sl5 1201. t' — 

^it^-mmmmn 1202. Km-^#jigS][Hi?§ 1 2 

leiSlfl. Atb;':?BEi8|6 l 3-6 l 54rSTFPC6 1 2 

[0 14 81 rco<^#->7^^< ^ t>H*a5. L< fiSE 
i()|Hl!g&t;^iij^g|5S:Htf<t 5tcLT^^e7v^v>/^^ 1 2 0 
4^iStt6o ^c^*d\ ^n^J^v^V^W 1 2 0 4flE Li^T-cO 

^x^^. mmm i 2 0 5i^j:ot. &m \ 2 0 0 i:* 
w\\.xmm^T^^mm.'t^^o\^\^xm^ \ 2 0 otcs 



«$n5o r(7)ct^. EL^^f^^^tcmJlE^r^^P^Kc 
MA^n/cl^^i:/^«0. 9V%t-h'^±\^mm^i\^o ^£ 
4b\ /^'>v^>^Wl 2 0 4fi^SIS:6SitTtfl|*^/.fi.\ 
[0 1 4 9 1 ^fz^ ^^'^^v^>'^;W 1 2 0 4 (7:>$tH(l:^^ 

y^ ^^m\^^XhB,^\ ^7t. S*^J 1 2 0 5 ;ii5^^tt 
T'*:> ^ :^ ^ u >^ ^^^<7)^JRW^sf ^ ffl V ^ 5 r 

[0150] . S«^J 1 2 0 5 COWSfl. 

mmti^xmi^^^thx^^o mu^ ^^/^prob^ 
[0 1 5 1 1 ^ ^^'j7v^>^^^^<t£1gl 2 0 0 <i:(7) 

ffitt?S<*:(CMLTti#Ba¥8-7 8 5 1 9-^T*ffll/^?^n 

x^^^^o^m%^xn,\\ 

[0 15 2] i/i. ^P^:i 2 0 6lC$fcjg|^J^tS:(tT*5< 
rtt^r^T-fc^o $£i^^Ji: Lr(^1#M¥9-l 4 8 0 
6 6-^ii;^^|;ifS«^*xTi.^5J: 9?tftt5N-Srfflv>^ r 

[0 15 3] Ell 2 (B) iffi^SB 

ibtt. ^n^b^l^T^*almSl 207 ut 

*LTV^;5o *:^^te^Jr'{±. EL®. l^fiE (MgAgm 

m) ^u%mmm^±%mm\.^^^^x^^mMffi-r^^t 

[2112 (B) (^«3t^^3fti-5r ^75^X^6. 

[0 15 4] ^(Dt^. Fi.mtmm'±mm^(r>^mi\>if 

»[B]K±(-sii^tbnTV^TtP«^]a<^^l/.c^b^<^^^^5^ EL 

[01551 1207 (11208 T**$ 

1 2 0 9 ^^ LT Atb;^gai» 1210 \zmm^tL^o a 
m^^gfiiSi 1210 fii^if mffi 1 2 0 7 \z.^'^<Dm± 
mm.mxnm^mtL. ^i^Wicjiov) ^^-Tz^ti^ha^ 
nrnm^mx-h^ . mnj&-<-:^ vi^m\ 2 1 1 s:^^L 

TF PC 6 1 1 \Z^m,^f\.^o 

[0 15 61 r.r-e^J|£i 2 0 8(c:fcit5^:/^^ hUt 
3ts-^^■r5fcli6(7)^t^!ixa^cov^rEIl 3^fflv^rift 



[0 15 7] s-r. :^mMm(Djiui,zmr>xm8 (a) 

Wl^^SrWSo ^<Dt^. (mi 2 (B) Clio 

V^T 1 2 0 8 T;-^^i-l6?IJsE) |;Jb■V^T|| 1 SFpl^fe^II 
5 4 4>SLt>*y- h^i^fllS 1 4 ^l^*L, ^cOilCAtll 

:/36a^i 2 1 0 ^rffM-f^o ^l^s 0 8 (A) coy— ;^ 

(A) ) 

[0 15 8] iklZ. ms (B) (^fcV^Tll2grBl*fe^)K 
5 5 3i4.U^m 1 ^< •;/•>'<--> 3 5 5 Z^=^-y^>^ 
1 3 0 1 -f*$n2)ffi*i!t^^±L, aoM?L 
gPl 8 0 2^ffMi-5„ ^LT> §H?LSi5 1 3 0 2^3 0 

J; 9('LTSMidl^i 2 0 9=^ffM-*-5„ ^1^, ^<n^ 

igcSai^l 2 0 9(41118 (B) ^;I*5V^Tii^^mfii5 5 4 t 

lRl^(-?l^fi£$ix5c (mis (B) ) 
[0 15 9] rro^^ci^-ra^gp-CflE L^^oji^fiKiS 

11 1 3ic:;^^nSffl«T-«-^;^i?^^Srfll 
v^xm sSWiffei^lig^E L5(l^^/i)SJl^^$^^/^^,^J; 5 

V^T{SSI^<15 5 8$rff^;5Sc-r^o ' HtC i 5 

5 8 tK^fm^ 1 2 1 O i t^W^!^ 1 2 0 9 L 

T«M6<](cgfiBS^;n-5„ ^?>fi, ii2^-«s/i^-<-->3 >- 

M5 5 9$riS:tt-C[2Il 3 (C) 
[0 16 0] iy.±cOXM(::<t'5llll 2 (B) Wl 2 0 8 

-C, Atii;/3Bai8ft 1 2 1 0\±^'-tJ'yi^^Vi\ 2 0 4 tS« 
1 2 0 0 i: (n^^m^ UflLS^^PJ 1 2 0 5 T'^*$ix 
-Cl^-S., Bn*5, iS«^ll 2 0 5(4Atti;^l6Ei^<D^^^+ 

6 1 ilcgfif^^tLSo /i4b\ rrx{4Attl:;'3iail6i 2 1 
0(c-ov^Ttft?a Lfc^^ te<7)tll:^iei^6 1 2~6 1 4t, 
IhI1^(c:LT^n"> 2 0 4 wT^jioX F P C 6 
1 il^SEif^^n^o 

01 (B) l3;T%Lfc«fi!ti:S'i5t<0i: Lfc0iJSr01 4 
10 16 2] *5lJ6ff"JXi4, lai (B) tC*Lfc~0(D 

«jiitti^j»i 1 1 ^^p^-rs -o(Diii*WT'*ii 

HKII^IigaB $tl.5 T F TlSig^f W * * T'SV \ 
[0 16 3] r<7)J; 9^=efllfiici-rixtf^ J: "9 ii5!ft#W''<cili 

*a5Srf^»-rsr t/)5^tgi:/£f?, m'^(T>§'umii'^^i.-t 

[0164] S 1 1 1 Sr^ii-ft-rs - t 

r\ m.mmii^m.-i 1 loi^tiw-r— v?>/4sj[S;ii5i9, 

coB^2)$^mi:1-^i''<c<«iStti^«&l 1 ico^ilB^JtZ: 
If .Sr i:;4?X^-5„ itHzX lomMMmmi 1 1 WftJE 



mmm^i^mi 1 i;!i>f.ffti^$n?>sffi/ii5s^isj;9)^£^ 

[0 16 5] /.cfc, **)S0iJ<7?«fi!c(4llJfe^!l 1 rof^KX 

[0166] 3 ] ^mmmx'\t. mi tm^£^ 

m-t?>. fiio. m2mr^^mmm4 8^wm■r^T.ni^v 
^i'Mmm 1 (cfie;ti4*&i' \ sfc, 31 2 mm^mm4 s t- 

•;.f->'^fflTFT 2 0 1 , Woit^Ji^fflTF 
T2 0 2(41111 tlUCSIitT-fc 6 CO r% rrX-roUi^ll 

[0 16 7] s|s:3^^^i)(7):^^. m2eMiffei^^4 8&t/ 
H 1 H VJI4 7 (^J^LTs:/^^' |-/Jn— 

W^UffieitLT, 2 0 0 nmff cor 5 = li'/^-^^ 
M (lwt%co5^^'>?r^^rL7tr/i'5-'>i.M) ^sfttt 
^'.efc. ilJ3^milcDf^^4<t L.r(4^JR«-!|efT#)ix(«n 

[0 16 8] ^L-C. ^<75±(;^fk]^*»[-e/^Sff3S 
ffliffeiS:)K6 25:3 0 0 nmWff^lCJi^SfiL, ^aB6 3 t 
LT 2 3 0 n mJ?<OM g A g E LS 6 4 i: LTT 

;5^f:>m^<i^j|ie2 0 nm. ^)te4 0nni, IE?L*iiillB 
3 0 nm^fl^fiK-rSc <i.L. E L)i 6 4 (41^^ 6 3 J; 0 
t^T^Kc^ V ^' - V i: ^ J; 5 icBl^ LT*3 < itl^H^iS 

[0169] -(Dtt. 63i:ELS64 

» 2 -^^ ^flfi^ic*ijffli ib-f "b vxm'Am^m^ 

[0l7 0]/<eib\ RGB(:i>F)-Jc:;-t-5iii*;i5;^ h^-TT^ 
t»i(c:>tfeA/-rv ^ s ^(4±ie'7) i 9 ?'i;^i£T'|g 2 -r ^ j7 ?r-r 
P>-r^(tT' a 1/^:45^ v^i3i*S7'/i^;5'iaatiq^(Jn6H3»5 
«iiS:lim-f--5(::tt. «i^fe«5t(OEL8ffl(i||3-^;^ 
#fe^3t<^ELSffl(c:m4-^^^'SrS'Ji^fflV>-Cfcfll 

[0171] r^LTELSe 5t.xm^L-fth. ^<r> 

^\z.mmmm (.i$.mM,^x\-t\ tobk^i owtiKoie 

T'/<tS^«6 5^1 1 Onm 
(OJ¥$(CJBfi)c-r-5„ ^ 9 UrEL^^2 0 6;6Sfl?fiS;$ 

*lifiC»ll (OT:Lfct*^sf-c{,oTf5 2/<3/v^'<— >3 
>IBI6 6 SrJf^fiK-rtililll 1 5 \z.7Ti-^i. b f£mm.<r>mi^ir^ 
^^-rSo Uii. r<7)ij^. HI 1 i: (il^tlSU^RifiKoriz: 
B/45i^(i/^2)/ift, «»it$iJISlffl T F T 2 0 2COy— ;^ga 
«${CSii?S$ix^«j!r,W^i»l-(ll 0~1 2Vrom/E*«-^ 



[0 17 2] :^-Mmm<7>m7&t u^m^, ^h^t-*^ 

[0 1 7 3] *IISEW(75l»fi)t(i, ^Ji0iJl . 2(D 

[0174] [|IJ£^i|4] *mfe^jT'(i. ^te<?iJ 1 (- <£ 
iiil^«ig<75-(5iJ€rlftB^-t--5„ ift?g(c(4iai 6^ffll^-5o 

di 6(i*3i^Tiiii x«iii2 t^ri^-rsgp^J-tcii 

[0 1 7 5] m 1 6 tc:*i^^T, 2 0 1 (4;^-(' s/f'^'i/ffl 

TFTT'fco, y-^ffi*ti 3, KU"r>'®«i4. y 

2 0 2limjtM{WfflTFT-C*><5 . y-^M«2 6, K 
U'>1'>"^^2 7. h«iS3 O^^tfo *f::. m»it»J 
«fflTFT2 0 20KW V*4^&*i#:3 3 (fat, Hi 

■t) . SM®«3 4S:t>'KH'>'ia«ft3 2^^LT®^ 
«fii4 9 iS^WlC^igg^tL-S. 5 1, 5 2T'^ 

$jx5^it*l4E Lji5 1 i:^1S5 2roJ]^)^'(a:«Sr*L, 
iii5!imiS4 9, EL»5 lS.05»ffi5 2-C-EL*^-2 0 

[0176] wCOi:#, ;^-f s/9^:^:7"fflTFT 2 0 1 CO 

K u-c :xBaj|& 2 2 H3 ^ hgp 1 6 o 1 ;;ir^»Jifli 

fflTFT 2 0 2£^y- hmiss oicm.m.mcmm^ti 

-So ^(T^y- h«^S3 0(t«?jit®J^fflTFT 2 0 

2coy-;^geiJft3 1 tm^£i>^-^\ci6\,^x^wm-&i 1 

3 Sr?l?fi)c-r5, roy— ;^iaijft3 l(aSllftm{45r4-;tS 

[0 17 7] *:||^fe^>|lC*5t^Tlll 1 6(Cif:Lfcili 

TFT3i{4f*j^^4^i'(?5 J; 5 '"^{uSI-ffM-r^yS^fill 

[0 17 8] [Ili£0ij5] *^J601J-C(±. 

V y ^^^EL^*^e(73jii^«ig^||JgF'J4 irdS/i 

•5 trot L/c^tj^m 1 7 \z.^^-f. m 1 7 \xm \ e 



[0 1 7 9] (Hi 7(;:*5I.^T. 7 1a, 7 1 bliHigiyiJ 1 

[0 1 8 0] y- hm<S7 la, 7 Ibir LT(4^ft:^'>- 
V CO -^^mfi if Mro jg 5r ffl V ^ T t, a t L L 

3//maT L< (4 2 juraKAT) CO?gtffl^ij»i|S$: 

[0 18 1] rixf^Tcj-L-r. y- Mai»7 2 i: Lxy- 
b«<i7 la, 7 1 bi "9 h^mK^mnM. -f-^^fi^jiwH 

^^JS«rfflt>-5„ y- h8aiti7 2 |;itt!l#(;i»*a^.c;DPXtt 

[0 18 2] ^^Jte^sicoflljiti-^)*-^-, lltfeWirolil 
7 (D) <DXgtc*3V^T#iieM*6#l0l5 4 4Srfl^fiK•t- 
5M^:l^S+i{t:XgSr^f;tl^^^\ rro«-g-, y-f-fiffi 
7 1a, 7 lb;i5S^Lfct>tffi-Cf??i^aSrJl]x:6^ t l-^i 

h^117 1a, 1 \\>1y'm\L^i\'^~ii\tti:\,\ En*^, 
fblcJ; i^Slnffi^^liAp-f 5r t t/£V^L, l^*ro|5«l(4 

[0 18 3] -^tLT. fi&14{t:XS;jS*^TUfcib, T/u? 

c-^yt-i oy- h6ai^7 2^r?i5/5Ki-ix(li<<^ iw^,.^, 

•cy-hm«7ia, 7 ibiy- Mfli8ft7 2 troiSte-r 

— NS:1i7 1a, 7 lb(CB(f^iDy— hmffiS:AD;t5r i: 

[0 18 4] -^■mmmn^mt. m\z.m'^^fr^w$.<r>m 
[0 18 5] :^m^m(DE Lm^'^m^ i y ^-^?ris 

ISro-9-:yy u-ixlc^^fiJL-CSslb-rSfc*, HlfSBIrlE 

[0 18 6] TFT(r>m^i2<^^WL(t:^m^mxm^^?> 

v-y 3 vSfI::J;or^N^t-i(l^'^^4t&roS^^TFT^5 



mmmtLxi:tmmm(Di&.\,^^mmnmi:i. 5-2. 
[0187] r<7?rtj;'9 ^m?tm=kmm^<omm<r>:k 

[ 0 1 8 8 ] tjeoT, i^-mm<Di. 0 ^^cfflfittr iory 

T HJS-r 5 - i: /5S "116 T- -5 „ 

[0189] [|^ife«sj6] *fS^P^Wj;e>(>il7U-A 
^m^n^-^y u-^»c5>Si|-t-Si^55-fi)|siIS^tT5 (ill 

[0 19 0] Hlfe^Jll^iJe or 121 5 (E) (DXmiT^f 

#Wigif^tt/i5i^ < . E.o*^S;^{4:i'^fia o T*5 <3 . TFT 
ir-fS r t X^%\z.^\ ^»)<^3t«5r^^-t-T F T 

[0 1 9 1 J 3Si^fii#ii!gfB->y ^-vi^ii. mm.m^M.ix 

iS^. m.A^^J:^h^l-±h^tc:>(D {110} El^i^JCc;:-!- 

?>mmsi^.Ai^iv\.^icminxts'o . '^^mcg^'p(D-rix 

^s-g-iixTV^-5t<z?<75^fcSBain]ffii: LT {110} ffi 
[0 1 9 3] mi 9 (A) (4ig«fe^?i#«gfBV'y rr^BIlc 



[H]t»Tftr#)-5„ iai9 (B) i4?i63l5£75^Ky 3 

[ 0 1 9 4 ] m 1 9 (A) (7);^{± {110} ffi(;>rttS-r 
9 (B) (7)*ttSST'^«MiJT'fe'5. iB(6]ffi:i5(^lb««b 

[0 1 9 5] f£i5^ mi 9 (A) wm^*ftlHl*>ff*IC*JI/'' 

T {1 1 0} mcnj^^-r?>mm^.^-Amnx\^^^zt 
(4, {110} rii^^^:iiyN(7)«^i®[ii 
mmtitm-tixim^A^xi)^. ^tz. ^^a-^ya^- 

[0 19 61 rix(4ig«g^^#^Sv-y 3>-^«!t$jS!(T"t> 
fc5„ #i^^!Kt{4<@* Jc: {1 10} E?riBlR]D5i: LTV^ 

SfciJ6. -- owii*^^(ioV^Tl,n(4'^ig^->y ^-Vt 

10} ffiSrBdrPlffii LTv^.5'b(D<7), 

[0 1 9 7] fi-L. m'^<^if^^mimm-rzi.o\zmib 
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